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(54) IRREVERSIBLE CIRCUIT ELEMENT 

at. 

y> (57)Abstract: 

PROBLEM TO BE SOLVED: To make an 
irreversible circuit element small, to simplify 
the assembling, to prevent the strength of a 
terminal and to improve the dispersion in the 
characteristic. 

SOLUTION: A center conductor 50 is contained 
in an opening 64 of a laminated board 120, and 
the corresponding conductor and an electrode 
pattern are soldered. Then the laminated board 
120 is assembled in a shield case 124, a rear 
side of a center ground conductor of a center 
conductor 50 is soldered to the shield case 124. 
Then a magnet 82 for DC magnetic field 
application is provided above the center 
conductor 50, and a cover 84 being a magnetic yoke with the shield case 124 is mounted 
Since spacers 120A, 120B are provided to the laminated board 120, side electrodes 
122A, 122B, 122D, 122E of the laminated board 120 are placed to an external circuit 
board and then components are connected to an external circuit. 




(i9>B*BH*imr (jp> (12) ^ # It ^ ^ (a) mmmam^m^n 

#HJ§¥9- 55607 

(43)&BBB ¥fi£9*F(1997) 2 £25B 

©DIntCl." SS#JgB# /rrtS63i#*t- FI m?mffiffi 

HO IP 1/383 HO IP 1/383 A 



£3E8S3c S*«©»6 FD (£8 H) 



(21)fcBH## 


ftHW- 227394 


(71)ttHSA 


000204284 










(22) mis a 


^7^(1995)8^115 




jmU£tJ&&±Sf 6 T S 16#20# 






(72)&9!# 


illffl *j£ 








A*f|5#jRK±» 6TBI6«20^ 








«#5*;#1±l*l 






(74)WSA 


#«± «k (ni*> 



(54) ^pT»(eI»*^ 



(57) [»KJ] 

tit, 5 0©J^CCtt*«aEnftl«©8BE5 

Sllfil 2 0CCW^-^— 2 OA, 120B#» 
W6*VCl>S<Z>t\ ffiJISfil 2 0(DfflJffim®l 2 2 
A. 12 2B. 12 2D. 1 2 2 E **j*a$iaB»«ffi{C 



120A' 




1 

offlijsma? ; £f®x. /cci i -r^oj^mm 

2, 3X^4l2tScD^pJ^lPlfEg^ 0 

[ nmm e ] iuie4»^^#a5«, < t i> 2 r><om 

2, 3, 4X(i5l2tg<Z)#pJ^lHlS§fS^c 
[0 00 1 ] 

[0 00 2] 

138 (A) Ct^iTcJ;^ ^f^^agftl OA, 10 

b , ioc^3 j3faitmfacmz<D^$mmmw 1 2 
6^?nr^f*gp^«jjs^nr^5 0 0 8 (b) «c 
« % &*gf*i 0A-1 oc(D^M^^$nr^o, 



(2) W¥9-55 60 7 

2 

f* 1 0 A- 1 0 C tt. **&«J>f f* 1 2 *4^CC 1 
[000 3]flt, ^^iftzg^i 2<7>±KY I Gfc 

a, 10B, 1 ocmccmmy -< mum, 

OA,* 10B, 1 0 C&ffimitctKBM. S7iC^Tct 

10 [0 004] S^§B35 1 8 ti, IHH (c) 

Mi^ott^ c ^±oi5CD-fe-7 $ y ftfV — >*✓ — F- 
2 4 A CC t J , ^iL*»#§in 60S*- Kt#l£LT^ 
m<D n > 7* >if *JF5fi£-T /c«xO«ft^^ ^ - > 2 0 A . 
2 0B, 2 0C«8ttfflOSiA-^>2 2A ( 2 2B 

tt. -eoSffi«jK:ftlftflB(D*S^*->2 2 D. lulSzg 
20 tM£->2 0 A—2 0CCC^fjS-r^^l@> r ^^->2 5 
A (HTF-a-T) , 25B, 2 5C^W?htC^ 0 S 

[0 00 5] Ctl6<D-fe7 5 47 ^'J->^- h 2 4 
A. 24B, 2 4C£«JIEE#LT-t2^ ? ?£fi#sttt 

□»2 6*«?KJ5S3tlTl>S. */c, ±Jl©«ffi/N'^-> 
2 OA — 2 0Cd:Ti©l&^->2 5A-25C^ 
SStt-r*/c«)©^Jb-*-jU2 7 A-2 7 CifiBtitZti 
30 tfcO. ±10«fiA'^->2 2A, 22B^TJ10^ 
&^->2 2CRO'2 2 D***i-en«tt-r4fc«)C0 
^;l/-*-;l/2 7D. 2 7E^M?nrc^ (§7# 
BB) o ^^SsSP 1 8 i L/T, ^^^^>^>1f 

[0006] ;^^c v rji.c^w^aj i 6&zm&®mm i 8 

ffll e^JRttStiS. OA. 10B. 1 

0C^ *fj£-T 2 OA, 20B, 20C 

©«te*f#Sti^C«. **;^->2 0C, 2 2ATb1 
KZiR4afflfiSi2 9 3&s^Ba«W3n4„ -&^;b"*-Jb2 
7A-2 7EW J1-aM>|5IiSa«tO«tt*fftt5fc 
^^fgR^ffliffiT-2 8 A-2 8 E*Hii*. ^fflCCT 
H^T€>o C(Di#, 08 (D) CC^Vf <fc5fc:. j^SBil 
ggS*3 6 i^gPS^«^2 8A-28E t&mgm 
«C SftiT 4 J: ^ El— ffi t tc -5 J: ^ tc T * o 
[000 7]^ 0 7tC^TJ:^(C 4 4»^3Sf*SS 1 6 

50 tc*vN'-3 2SC>*iSSK«i8tc*t-rS3--^|«3g*t#-5/c 



(3) 



4SHW9 -5 560 7 



1 6 ©j£8B<Diti*jgtfta9ft i 2 *>SS£8SSP 1 8 Ofgiiii 
[0 00 8] 

[0 00 9] (l) jtt^Sia{c»ttf|g53!j:<i:©J8»ffl« 

[0010] (2) ^8 (D) tC7jkLtcJ:5tC % j^SHsIK 
£« 3 6 <D3SEte# pJ3!iaB*T-(0±a^^gBfifjKffl4S 20 
^28A-28 E©T»M-r^J;^tc(il^t^ 

2 8 Ert«;Ob-*-;b2 7 A-^2 7E^KSWcO v 

[ooii] o) if-st£j*gg±tc, ^asttis;**'- 

[0012] CCDWEtt, «±©*{C#aOfcfc<D-C, 
[0013] 

[HH«r»arS3rc«xZ>*l8] 40 
«B^©ffMfcWJffi«ffij&SRl* £ft 0M«ffit* . 

&^m$R<D<im<Diktci&i&$ti&. mug 



[0014] 
5. 

(l) ^BBi<Z>SJttecffMKfi*ffli»4ci£L/c(D 
T\ jft t ^ J5»f* *d*S <b L /cgfctm x ;l/ - * - ;b * Rt* & 

[0015] 

^^-1fS|J*f*ftIL/cSI^SW'ccffM«ffi*RW 
fc*&cctt % WJffi«flg*si[SS^SB|p|i8«:ffia3tiS. # 

[0016] 

±^L/cWM15^ji|5iar^>0, ^2 (A) tcs-rj:5 
tc, ^ffl5t*<0»«:5 2A. 5 2 B, 5 2 0**1 2 0fi[ 

<Dnmx*mmicmt<D<p&mmw{* 5 4 n 
TzjH*fflj»*s«fltsnri>s. fir, 4iASJftaw*5 

4 0_hCCY I Gfti'©!ia«7*7-f h5 6^rtg-t^^<b 
ifcCC, m&5 2 A, 5 2.B. 5 2CWi7^lA 

^ 0 i(*5 2A, 5 2B. 5 2C«r«rftlffctfc«W, 19 

[0017] tt*J k m&b 2 A, 5 2 B. 5201*. iS 
iSliS^ * 5 -/ h 5 6 tc*ff *<aS7&s*fi«^ * ;UA<Z)^^ 

2A*jt«:»Tffl^ ^«:*ft«7 ^ jUA4^r3l#5 2 

S»52A, 5 2B, 5 2C(O)itC^*<«c0. ^ 
ttCCfJ^-r-So ^Ct zg#5 2A ( 52B, 

[0018] L^L, ^HJS^fjTii, 3li*<7)W^*»< 



5 

S#S-££J;5tc-r>5C£r, W<ii2o, mm* 
2|#5 2B, 5 2C*R— <Z>J15tti-r*Ci*SpJfigitt 
oTO&o tftCCj:9 v if*5 2A, 52B, 5 2 CCD 
jTfltfJBfffc, «*5 2Bi5 2CCCOt»rtt, <b*<Z><fc 

H2 (B) 6C«, -^ffi©— «*s?SStiTCiS (fliffittm 
m ) o 

[0019] St^$»W6 0 tt. ±i$ 

±8B©«ffi^£->6 2 A-6 2 E^TjkStiX^^ m 
fr^->62A, 6 2B, 6 2 Ctt##- Hc*fj£L, 
tl^ffl© ra > r> j^-r £ ^Oli^* * - > 
lf^->6 2D, 6 2 Ett«*ftffl(D»ffiA£ 

SR5 0^jRtt3tiSHIPSlJ6 4*sjBjaE3nrc^ o 
[0 02 0] *Sli6«rW, SHOWS A* 

#iM*?>*iTl>-5. ?%;■£>%. M^rj >r r >^o^@ 
'**->6 2A-6 2CttfflI«i6 6A — 6 6CK:-€- 

ft^ftstssttr**^ glffloiiA^->6 2D, 

6 2Ett|JIII6 6D, 6 6 E«C»iK3tiri>-5 0 SU 
ftn^, BJiBW*S{ff(OX;U-*-;l/2 7 A^2 7 E 
<0ftfc>9 tefflJBS*B6 6A-6 6 E^^ntt^, 
Che>©MIKfi6 6A-6 6Elt ^jxte^'^-X 

[0 02 3-^«jS*ff-5/ca6CD^-;UK^r 
-^»7 0W, HHCtSTJc^CC, ^ - X 7 2 <t ttMggp 

7 4icc < fcor«Scsnrt^ 0 ^-^7 2<d^&3P7 

2 Ate, *iC4»(*6B5 0<DH3*SJ6«#5 4 (02 
(A) #flS) (cgitt-rS/c«&tCttttigB7 4*>6»{iJLT 
C^o ttMiaU7 4frC«, ±j*b/dMBa«B§6 6 A~~6 6 
E^git^/c^Si 1 !®? 4 A- 7 4 E^wn 

[0 0 2 2] ±ft<Dm\L&mW?Z>±, B^Si» 6 0 
©HJP8B6 4rtCC±a?L/c4>^3»tt:aiJ5 0«ffi?h 

fit, »#5 2A, 52B, 5 2C^ StJfrf* 
Ifr^^>6 2A, 6 2B, 6 2C«n^fflft 

[0 02 3 ] Jgtev -C©SS^g»BB6 0# K4r- 
Xffl57 0iCfi;&ia$;h£ o C(D±&. W**S5 0O 
#*&ife#f*5 4©»ffifflJ#, ^r-^72 CDgW§|57 2 

6 6EJJ, »JII»7 4<DiB-?-*S7 4A^7 4E{C*n 

ESSfia»Enspfla©»s8 2*siea3n, cn^^^r 

- 7. 7 2 «fc <£>|ffl VMM a -2 ZmfR? 4^-8 4^8 



00 1»9 -5 5 60 7 

6 

[0 024] fflSfcttSStCfctf S # 2 - # 2 J»tt?&r> X 
55EP^fnI6Cfi/c^S8BJ(Z>»TBD* s EI2 <B) KijSSftTI* 
£. ISHCCTjrrcfcSlc. >Hl|J|pIESS«8 0ec*furfflJ!g 
35 7 4 7 4 A . 7 4 B 4 

i^tCJtcSo iS : F-*ffi7 4C. 74D, 74ESCOOT 

*-;I/©ft*>0 tcSSiWHCCR^fcffllffiWffir. ft n<D 

10 [0 02 5 ] W\ T-f y u-*iur©affi*fS4ia 
^tc« v *fi^^>6 2C, 6 2 Dffl{C»iSfflffiSi6 

C . 4S^fi« 7 4 C tt^gt* £ (f*^-r S^SfifiWJ 3 , 
4#JH) . 

[0026] £l±©«t^«c v HifcWl {C<fc*itf, ^<D<t 

(i) ^mmm^<D{xtyDccmmmm^mi^ct 

[0 0 2 7 ] (2) ^8|JS!JBl5fla^^-*-^aB»tC*jW 

[0 02 8 ] (3) |g{C*||jSfi«"Cfti. ^Pffitt/BGHM 
^CiiOtl^, C*iCC*tU »Hf5-3 0 44 0 

30 t»iiiH3^t^^s^$nri^ 0 cn 

<t L> XjzMlc few? 4Ci # njfigr * Sil^M 
[0 02 9] 

[**fi»J2] B3*#JBUtt#6^ttW2K:oi> 
Titts^T^o c^SlttWtrw, (b) ic^-TJ:^ 
40 (c. ±aLfc^C>»#BBl 0 0*s % v 

^-H0 4A, 104B, 104C. 10 4D«r»Jl 

->-M04A-l 0 4C^CCi 4 2i#^*^-> l 0 2 
A, 102B, 1 0 2C«nfnM?htl^o 
*5. ^^^''J->^>-h 1 04A-1 0 4 D6C 

[0030] $ y h i o 

4a-io4di mmm i ©K^gasu6 o ccm^HE 



7 

i i o a - i i o Eft^n^nwm • mm-iBf&zti 
[oo3i] ^cjc. ±&<Dm±*mmr z> t , se^sa 

ft& 0 eOr, fSJlSfel 1 0^>-;bF>r-~XgP7 0 

fcffl#i&£tt, ansffi i i o ommws i ioa-i 

h*Hf*WSti4 B f i£SS»i8En»lffl<DfiaS8 2 10 

«±©J:5 0COr, #pIi»lelK*^-WPi8S*iS 0 
[0 0 3 2 ]^\ T^y 0-#£Or<D^te*f#£» 
^Clt Ii;^->10 2D, 1 0 2 E te&fflfflffil/i 
6 8^«SftS. CCDW^W. ffl'JMm^l IOC, g 
flS7 4Ctt>Fl-C*4. C<Z>|gife0fl2«* SuIE^JM 

rs«:4©#T\ s*Wtt^fflwrtaor*5 0, laswi 

[0 03 3 ] 20 
t^ft#iJ3] ^CCC, B4&a f B5£#JHOtt#6|li6W 

3ccoo^rKi8-rs. ccoSII6«3rtt. ^5 (a) cc 

-JbF^-^124 (H4#Hg) <D«#CC*B^*r&]S3 

GHz*? s * ^ h*fflc*/cx^— 2 o 

A, 12 0 Ba*«JBffi3gr3*V M«c*jaE3tirfllHSfi 
12 0^$S!$n^ ^Or, ^K^rTcfc^C, CCD 
aiiSSl 2 0<DflBEtC. «ffi/<^->6 2A. 62 

B, 6 2D, 6 2E*C*tj£Or«M«ffil 2 2A, 12 
2B, 12 2D, 1 2 2E3&«*n-€ e *WBJSESti4. * 30 
fc, T^V U-dfi0r©«fiB«rf#4/c«>. ^ffiStn 

£Or©^Jfi«r*£fcai>. 6 2 C{C*fj£' 

i 2 2 c«^Bat^c[>rjBfiEsnJtci». 
[0 03 4 ] accc % ^<*©iias:*sftwr & <t , sua® 
i 2 ocor^ngP6 4rttc±ao/c4i^z9ftsp5 oasjRtt 

*1 2 4te«#j£*;h l cf.^{*gP5 O^SfeJgJfizSft: 
5 4 ©IMWe/-^ K^r-^124 CC^fflttttSft 40 
& e ^Or, **«ftW5 0(D±^CCi|[i*a»En»Pfflcr> 

4 i (dhtbbesi 3 - # z> s a ammsti 

[0 03 5] iS/cttiiCfe^ S # 5 - # 5 JHCCSo r 
*EP*|Sj«:S/c3ES8l$(OSffi^ia5 (b) (c^Stiro 
RISI*C7STJ:^tC % X-:-^g|$i2 0A. 12 0B 
iSWcfeft, ^»IIIiBS«8 OKStfOriSJlSlSl 2 
0 ©WJBBSffi 1 2 2 A , 1 2 2 B &f5\—3f.ffi$c{fr&? £ 
cfc^CCttO. *ft6CC<fcor*^<h^^»£CD«tt#S 50 




#BB¥9 - 5 5 6 0 7 

8 

'ut>ti& 0 §mm®i 2 2D. i 2 2 Eccoc»r<>raa 
r*s. 

[0 0 3 6] 

[^JfiW4] H6S:#JlSO&3&se>mS«l4tc^Ci 

rgaigrs. c©nj609fcr>fy u-*tDWr*o. m 
m (b) cc^-rjr^ic, iHHii*swi2<oa«s«i 1 o 

BStiU 3 0*»/dE0/cfc©r*-5. S/lSffil 3 0CD 

ffljcBtcti, mmns 1 3 o a. 13 ob, 1 3 0 d, 1 
3 0E^n-enM^nn^„ ~^m&7 j h 5 

6tt, SS^gaSB6 0<DHPBB6 4rttCJRJW$n-5. -£ 

ofl&w. H«fE^J6W4iig«r*-5 0 mm <o ccw\ 

ffl3[/cl*S8^3*irc»S. *a-8 4^6, MMMffi* 
130A, 130B, 130D, 1 3 0 E #Rffl Ofc» 

c©^is«4rfe, BuiaHSte^j3 ii^accx 

WB12 0A. 120B48W4Cit t fl-SHUBS 
[0 03 7] 

0, «±OBB*CC»-5lir^atc8ft^'r5C<!:3&SpIfi6-c 
(1) mifB^SSFdrtJ. -fe^ s Y &m 

y'^ > T^mt <t o r ^^s^^ct & <fc 5 cc 0 r 

[0 03 8] (2) «JI»*X^— 
«cjSDriSaSJ5orj:c* c «^.tf. ^SWl3^4cni 
^J6OT4CC*jl*r, 1f-+aU-*£Or<J>!RFft*f#-5 

w&£*3&i*s. -oojffiiirit Btrsansfiffiir^ 

■rntf . x^-^sb 1 2 0 a, 120 Bcr>t>m^tcffl(j 
HiSBWSc £ r»j£pjfier*s. 

[0 0 3 9 ] (3) SB|J©»»^«Jfi*ffitt£*fcffi.*r 

a £tco^r t> % whmRmmmicmms tis tor w 

[0 04 0] (4) BufBUJfe^Jr^, Si6«iaEP»MBC0 
S^^: 1 ^> * A y'<D# pjaS|pIIB*^F-tC**9i* 

W«Br*4 0 USSMi, 2tit ftJfligPrttc® 

^iM7x7>( hOPJ«H85«:RW4±5(C0. 
8it5©jS**#lfiOr^^-1f®©/S^«:S5e'rS. 

[HioBtftiaw] 

[an c <D§£BM<Dmmm 1 co^^^-r^?^msr 

[H2] *fc«l©£B»Sr5**Hra*. (a) tt* 




9 

^m^ommm. ( b) t^n 1 <d# 2 - # zm^-o 

ms] mmisoi^^z^rmx'&z. (a) 
mmmommm. (b) ttH4©#5-#5j»tc?&^r 

[07] W*StB*7ft-r»l)?«4fflElT*4 a 
[08] W«R«cr>3E»«B*SK-rH-C*S. 

5 0, 1 0 0-*^a»»fi|J 
5 2 A. 52B, 5 2 C-aSf* 
5 4 

5 B - mmftiy*?^ b 

62A, 62B, 62C, 6 2 D, 6 2E-1I;^- 
> 

6 4 -BPS* 




(6) »¥9 -5 5 6 0 7 

10 

*66A, 6 6B. 66C, 6 6D, 6 6 E-fflM®B5 

6 8 -mmmim 

7 0-^-;l/K^r-xap 
7 2 -^r-X 

7 4 - 

7 4 A, 74B, 7 4C, 7 4D. 7 4E-SSH^tl 

10 102A, 10 2B. 10 2C-»((cA5r-> 

104A, 104B, 104C, 1 0 4 D--fe^ 5 * £ 

h 

110. 1 2 0. 1 3 0 

iioa. hob, i i oc. hod, 1 ioe- 

1 2 OA. 12 OB-X^-^P 

122A, 12 2B, 12 2D, 1 2 2 E -ffliJM^IS 

1 2 4"*>"-;b K4r-* 

13 OA. 13 OB. 13 0D. "1 3 OE-iiWi- 



[01]- 



[02] 



- 5 5 6 0 7 




1$H¥9 - 5 5 6 0 7 



IMS ] 1MB] 




120 A 124 laOB 



http://www4jpdl.jpo.go.jp/cgi-bin/tran_web_cgL 



* notices * Jrj&pLjf O f -aSSCo7 fir [VLjtlC 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention starts a non-reciprocal circuit element like an isolator or a 
circulator used by the mobile communications of microwave, such as a cellular phone, and still more specifically relates to 

improvement of the terminal structure. ^ — ™ — - — — — - — — - 

[0002] 

Background of the Invention] As a non-reciprocal circuit element used in fields, such as microwave, there are some which are 
shown, for example in drawing 7 and drawing 8 . this example is an example of a concentrated-constant type isolator, and is 
shown in drawing 8 (A) - as - the conductors 10A and 1 0B of an parallel configuration, and central grounding with 
lOCsymmetrically circular in three directions - it extends from a conductor 1 2 - having - a conductor ~ the portion is 
constituted drawing 8 (B) - each - the flat-surface configuration of Conductors 10A-10C shows - having - **** - each - 
Conductors 1 OA- 10C - central grounding - it is formed in the radial at the angle of 120 degrees focusing on the conductor 1 2 
[0003] and central grounding - as it bends along with the RF ferrite 14, inserting an insulating film (an insulator layer - not 
shown) between Conductors 10A and 10B and 10C while carrying the RF ferrites 14, such as YIG, on a conductor 12, the central 
conductor section 16 is constituted The state where Conductors 10A, 10B, and 10C were bent comes to be shown in drawing 7 . 
[0004] On the other hand, the adjustment part by volume 18 has composition which carried out the laminating of two or more 
ceramic green sheets, as shown in this drawing (C). The electrode patterns 20A, 20B, and 20C for forming the capacitor for 
adjustment corresponding to each port of the central conductor section 16 and the electrode patterns 22 A and 22B for grounding 
are formed in topmost ceramic green-sheet 24A. Electrode pattern 22C for grounding is formed in the following ceramic 
green-sheet 24B. The electrode patterns 25A (not shown), 25B, and 25C corresponding to electrode pattern 22D for grounding 
and the aforementioned conductor patterns 20A-20C are formed in the rear-face side at ceramic green-sheet 24C of the next 
bottom. Printing formation of each electrode pattern is carried out on a ceramic green sheet for example, with a conductive paste. 
[0005] Laminating sticking by pressure of these ceramic green sheets 24 A, 24B, and 24C is carried out, the ceramic substrate is 
constituted, and the opening 26 by which the central conductor section 16 is contained is formed in the center. Moreover, the 
through holes 27A-27C for connecting the upper electrode patterns 20A-20C and the lower layer electrode patterns 25A-25C are 
formed, and the through holes 27D and 27E for connecting the upper electrode patterns 22A and 22B and the lower layer 
electrode patterns 22C and 22D, respectively are formed (refer to drawing 7 ). In addition, a chip capacitor may be arranged as an 
adjustment part by volume 1 8. 

[0006] Next, explanation of the assembly of the central conductor section 1 6 and the adjustment part by volume 1 8, and other 
components contains the central conductor section 1 6 mentioned above in the opening 26 of the adjustment part by volume 1 8, as 
shown in drawing 7 . And Conductors 10A, 10B, and 10C are soldered to the corresponding electrode patterns 20 A, 20B, and 
20C, respectively. Moreover, when obtaining the function as an isolator, the resistance 29 for termination is soldered between 
conductor pattern 20C and 22A. The terminals 28A-28E for external connection for making connection with the external circuit 
board are inserted in each through holes 27A-27E, and it fixes to them with solder. It is made for the external circuit substrate 36 
and the terrninals 28A-28E for external connection to serve as the same field which contacts electrically at this time, as shown in 
drawing 8 (D). 

[0007] Next, as shown in drawing 7 , the magnet 30 for direct-current magnetic field impression is formed above the central 
conductor section 16, and these whole is equipped with the shielding case 34 for acquiring the yoke structure over covering 32 
and a direct-current magnetic field, moreover, central grounding of the pars basilaris ossis occipitalis of the central conductor 
section 1 6 - connection between electrode pattern 22D for grounding of a conductor 1 2 or the adjustment part by volume 1 8 and 
a shielding case 34 is made by methods, such as a solder reflow A non-reciprocal circuit element is produced as mentioned above. 

[0008] 

[Problem(s) to be Solved by the Invention] Thus, according to background technology, the through hole for external connection is 
used for connection the exterior and inside an element. However, there are following un-arranging in such background 
technology. 

[0009] (1) the parts which portable electronic equipment, such as a mobile phone, has spread quickly in recent years, and are 
used for such a device - receiving ~ a non-reciprocal circuit element - including -- a miniaturization and the reduction in the 
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back « composite-ization etc. is demanded further Then, although it has corresponded by making area of a through hole small as 
much as possible conventionally in order to secure an adjustment capacity required of the substrate of low area as much as 
possible, this technique is already becoming a limitation technically. 

[00 1 0] (2) As shown in drawing 8 (D), work takes time and effort and a process becomes very complicated from the need of 
aligning so that the inferior surface of tongue of all the terminals 28A-28E for external connection of a non-reciprocal circuit 
element may contact the front face of the external circuit substrate 36. Moreover, the terminals 28A-28E for external connection 
may fall out from through holes 27 A-27E at a solder reflow process, or the stress concentration by the thermal expansion of a 
terminal may arise near a through hole, and a crack may occur. Generating of such a crack causes the fall of terminal intensity, as 
a result serves as hindrance of the miniaturization of parts, and low-pricing. 

[001 1] (3) The through hole for external connection, i.e., the solder connection place which is the factor of dispersion in a 

property, surely exists in a signal-transmission on the street. For this reason, there is un-arranging [ that the property between 

each port which constitutes a non-reciprocal circuit element (especially inductance component) will vary ]. 

[0012] This invention is what noted the above point, and the purpose is attaining mimaturization of a non-reciprocal circuit 

element, simplification of assembly, and low-pricing. Other purposes are preventing the fall of the intensity for a terminal area. 

Furthermore, other purposes are improving dispersion in a property. 

[0013] 

[Means for Solving the Problem] 

Pescription of the Invention] According to this invention, a side electrode is prepared in the side of the laminated circuit board 
which constitutes an adjustment part by volume. A side electrode is formed after production of for example, an adjustment part by 
volume. A side electrode is connected with an external circuit through the terminal electrode prepared in the resin section of a 
case. Or the spacer section is prepared in an adjustment part by volume, and a side electrode is formed in the 
laminated-circuit-board side of an adjustment part by volume and the spacer section. In this case, a side electrode is connected 
with a direct external circuit. And transfer of the signal of the interior of a non-reciprocal circuit element and an external circuit is 
performed through these side electrode. In this invention, the through hole or terminal for external connection are not used. 
[0014] 

[Effect of the Invention] According to this invention, there are the following effects. 

(1) since a side electrode is used for connection with the exterior, it is not necessary to prepare the detailed through hole which 
needed the high technical force, simplification of assembly can be attained, and the miniaturization which is a laminated circuit 
board is also attained Cost can also be reduced. 

(2) There is also no generating of the crack which was being concentrated on the outskirts for external connection of a through 
hole, and the fall of the intensity for a terminal area is also prevented. 

(3) Dispersion in the property which the solder connection in the through hole portion for connection produces owing to is 
prevented, and a property is improved. The above and other purposes of this invention, the feature, and an advantage will become 
clear from following detailed explanation and a following accompanying drawing. 

[0015] 

[Embodiments of the Invention] Hereafter, the gestalt of implementation of invention is explained in detail, referring to an 
example. A side electrode is formed in the adjustment part-by-volume side by the technique of the same printing and baking for 
example, as a laminating chip etc. The terminal electrode prepared in the resin section of a case is used for connection with an 
external circuit. A side electrode is connected to a direct external circuit when a side electrode is prepared in the adjustment pail 
by volume which added the spacer section. According to this invention, a non-reciprocal circuit element can be mounted on a 
circuit by the same technique as laminating parts. 
[0016] 

[Example 1 ] First, an example 1 is explained, referring to drawing 1 and drawing 2 . central grounding with the conductors 52 A, 
52B, and 52C of an parallel configuration circular [ the central conductor section 50 is the same as that of the background 
technology mentioned above fundamentally, and ] to a radial at the angle which is 1 20 degrees as shown in drawing 2 (A) - it 
extends from a conductor 54 -- having - a conductor ~ the portion is constituted and central grounding - as it bends along with 
the RF ferrite 56, inserting an insulating film (not shown) between Conductors 52A and 52B and 52C while carrying the RF 
ferrites 56, such as YIG, on a conductor 54, the central conductor section 50 is constituted The state where Conductors 52A, 52B, 
and 52C were bent comes to be shown in drawing 1 . 

[0017] In addition, the positions to the RF ferrite 56 come to differ due to an insulating film, and Conductors 52 A, 52B, and 52C 
cause dispersion in the property between each port, for example, the beginning ~ an insulating film - inserting - a conductor - 
52A previously - bending « a degree — an insulating film - inserting - a conductor -- 52B ~ bending ~ a degree - an 
insulating film -- inserting a conductor if 52C is used as bending wooden clogs, the interval to the RF ferrite 56 will become 
large in order of Conductors 52A, 52B, and 52C, and will influence a property Then, usually, it is devising the configuration of 
Conductors 52A, 52B, and 52C, and is made in agreement [ the property between each port ]. 

[0018] However, in this example, while making thickness of a conductor thin, it is possible to make at least two [ 52B and 52C ], 
for example, conductors, into the same configuration by making it stick those bendings to a RF ferrite. Thereby, about Conductors 
52B and 52C, what sequence is sufficient also as the folding sequence of Conductors 52A, 52B, and 52C, and it can aim at 
improvement in productivity. An example of a size is shown in drawing 2 (B) (a unit is mm). 

[0019] next, the adjustment part by volume 60 has composition which carried out the laminating of two or more ceramic green 
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sheets which have the electrode pattern of this appearance to the background technology mentioned above The topmost electrode 
patterns 62A-62E are shown in drawing 1 . The electrode patterns 62A, 62B, and 62C are electrode patterns for forming the 
capacitor for adjustment corresponding to each port, and the electrode patterns 62D and 62E are electrode patterns for grounding. 
Moreover, the opening 64 by which the central conductor section 50 is contained is formed in the center of the adjustment part by 
volume 60. 

[0020] By the way, in this example, in order to connect the electrode pattern of each class, the side electrode is prepared instead 
of the through hole. That is, the electrode patterns 62A-62C for adjustment capacitors are connected to the side electrodes 
66A-66C, respectively, and the electrode patterns 62D and 62E for grounding are connected to the side electrodes 66D and 66E. 
If another word is carried out, the side electrodes 66A-66E are formed instead of the through holes 27 A-27E of the 
aforementioned background technology. Printing / printing formation of these side electrodes 66A-66E is carried out for example, 
with a foreign news paste. v 
[0021] Next, the shielding case section 70 for acquiring yoke structure is constituted by a case 72 and the resin section 74 as \ 
shown in drawing 1 . outcrop 72A of a case 72 - central grounding of the central conductor section 50 in order to connect with 
a conductor 54 (refer to drawing 2 (A)), it has exposed from the resin section 74 The terminal electrodes 74A-74E for connecting 
with the side electrodes 66A-66E mentioned above are formed in the resin section 74, respectively. 

[0022] Explanation of the whole assembly contains the central conductor section 50 mentioned above in the opening 64 of the 
adjustment part by volume 60. And Conductors 52A, 52B, and 52C are soldered to the corresponding electrode patterns 62A, 
62B, and 62C, respectively. 

[0023] Furthermore, this adjustment part by volume 60 is included in the shielding case section 70. this time -- central grounding 
of the central conductor section 50 -- the rear-face side of a conductor 54 is soldered to outcrop 72A of a case 72, and the side 
electrodes 66A-66E of the adjustment part by volume 60 are soldered to the terminal electrodes 74A-74E of t heresin section 74, 
respectively And the magnet 82 for direct-current magnetic field impression is arranged above the central conductor section 50 ; 
and it is equipped with the covering 84 which constitutes a magnetic yoke between cases 72 in these whole. A non-reciprocal 
circuit element is produced as mentioned above. ~~ - — - ■ — 

[0024] The cross section of the principal part seen in the direction of an arrow along with #2-#2 line in assembly ****** is 
shown in drawing 2 (B). As shown in this drawing, the terminal electrodes 74A and 74B of the resin section 74 come to be 
located in the same flat surface to the external circuit substrate 80. The same is said of the terminal electrodes 74C, 74D, and 74E. 
Connection between an element and an external circuit is made by them. Thus, according to the example 1 , I/O and grounding of 
a signal are performed by the side electrode prepared in the substrate side instead of the through hole. 
[0025] In addition, when obtaining the function as an isolator, the resistance 68 for termination is soldered between electrode 
pattern 62C and 62D. Moreover, side electrode 66C and terminal electrode 74C are unnecessary in this case (the example 3, four 
references which are mentioned later). 

[0026] As mentioned above, according to the example 1 , the following effects are acquired. 

(1) since a side electrode is prepared instead of the terminal for external connection, it is not necessary to prepare the detailed 
through hole which needs the high technical force, and the miniaturization which is a capacity substrate for adjustment is also 
attained Moreover, generating of the crack which was being concentrated on the outskirts for external connection of a through 
hole is also prevented, and a strong fall is also prevented. 

[0027] (2) Dispersion in the property which the solder connection in the through hole portion for external connection had 
produced owing to is prevented, and a property is improved. 

[0028] (3) Furthermore, suppose that the side electrode for external connection is formed after laminating sticking by pressure of 
the substrate of the adjustment part by volume 60 by this example. On the other hand, to JP,5-304404,A, before calcinating a side 
electrode, it prints, and the technique of calcinating after that and carrying out package formation with other electrodes is 
indicated. When this is compared with this example, in this example, there is an advantage that it is possible to produce a capacity 
substrate in large quantities as a set substrate. Moreover, while being able to compare with the technique of the aforementioned 
official report and being able to take enough the intensity of the capacity substrate at the time of baking, deformation of the 
capacity substrate accompanying printing of a side electrode becomes that there is nothing, and the advantage that the yield 
improves also has it. 
[0029] 

[Example 2] Next, an example 2 is explained, referring to drawing 3 . As shown in this drawing (B), the central conductor section 
100 mentioned above is constituted from the layered product which carried out laminating sticking by pressure of the ceramic 
green sheets 104 A, 104B, 104C, and 104D by this example. Conductor patterns 102 A, 102B, and 102C are formed in the 
ceramic green sheets 104A-104C, respectively. In addition, otherwise, the required electrode patterns the object for grounding, 
for drawers, etc. are prepared in the ceramic green sheets 104A-104D. 

[0030] It calcinates and each of these ceramic green sheets 104A-104D are united with the adjustment part by volume 60 of an 
example 1 , while carrying out laminating sticking by pressure, and a laminated circuit board 1 1 0 is produced. And as shown in 
this drawing (A), printing / printing formation of the side electrodes 1 10A-1 10E is carried out with a foreign news paste at the 
side of this laminated circuit board 1 10, respectively. 

[003 1 ] Next, explanation of the whole assembly contains the RF ferrite 56 in the opening 64 of the adjustment part by volume 60. 
And a laminated circuit board 1 10 is included in the shielding case section 70, and the side electrodes 1 10A-1 10E of a laminated 
circuit board 1 10 are soldered to the terminal electrodes 74A-74E of the resin section 74, respectively. And the magnet 82 for 
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direct-current magnetic field impression is arranged up, and these whole is equipped with covering 84. A non-reciprocal circuit 
element is produced as mentioned above. 

[0032] In addition, when acquiring the property as an isolator, the resistance 68 for termination is connected to the electrode 
patterns 102D and 102E. In this case, side electrode 1 IOC and terminal electrode 74C are unnecessary, a conductor [ in / the 
central conductor section / as compared with the aforementioned example 1 / in this example 2 ] -- it is only that structures mainly 
differ, and the fundamental operation is common and can acquire the same effect as an example 1 
[0033] 

[Example 3] Next, an example 3 is explained, referring to drawing 4 and drawing 5 . In this example 3, as shown in drawing 5 
(A), laminating sticking by pressure of the spacer sections 120 A and 120B using the ceramic green sheet of the thickness 
equivalent to the thickness of a shielding case 1 24 (refer to drawing 4 ) is carried out, it is further calcinated by the adjustment 
part by volume 60 of the example 1 mentioned above, and a laminated circuit board 1 20 is produced. And as shown in drawing 4 
, corresponding to the electrode patterns 62A, 62B, 62D, and 62E, the side electrodes 122A, 122B, 122D, and 122E are formed 
in the side of this laminated circuit board 120, respectively. Moreover, in order to obtain the function as an isolator, the resistance 
68 for termination is soldered. In addition, since this example is an example as an isolator, since it is unnecessary, side electrode 
122C corresponding to electrode pattern 62C is not formed. 

[0034] Next, if the whole assembly is explained, the central conductor section 50 mentioned above in the opening 64 of a 
laminated circuit board 1 20 will be contained, and the conductor and electrode pattern which correspond like an example 1 will 
be soldered, next, a laminated circuit board 120 includes in a shielding case 124 -- having -- central grounding of the central 
conductor section 50 -- the rear-face side of a conductor 54 is soldered to a shielding case 1 24 And the magnet 82 for 
direct-current magnetic field impression is formed above the central conductor section 50, and it is equipped with the covering 84 
which constitutes a magnetic yoke between shielding cases 1 24 in these whole. A non-reciprocal circuit element is produced as 
mentioned above. 

[0035] The end face of the principal part seen in the direction of an arrow along with #5-#5 line in assembly ****** is shown in 
drawing 5 (B). Since the spacer sections 1 20A and 1 20B were formed as shown in this drawing, the side electrodes 1 22 A and 
122B of a laminated circuit board 120 come to be located in the same flat surface to the external circuit substrate 80, and 
connection between an element and an external circuit is made by them. The same is said of the side electrodes 1 22D and 1 22E. 
[0036] 

[Example 4] Next, an example 4 is explained, referring to drawing 6 . As this example is also an example of an isolator and is 
shown in this drawing (B), the spacer sections 120A and 120B of an example 3 are formed in the laminated circuit board 1 10 of 
the aforementioned example 2, and a laminated circuit board 130 is constituted. The side electrodes 130A, 130B, 130D, and 
1 30E are formed in the side of a laminated circuit board 1 30, respectively. The RF ferrite 56 is contained in the opening 64 of the 
adjustment part by volume 60. Others are the same as that of the aforementioned example 4. Assembly ****** is shown in this 
drawing (C). It becomes the composition which the side electrodes 130A, 130B, 130D, and 130E exposed from covering 84. 
Also in this example 4, a side electrode comes to be located in the same flat surface to an external circuit substrate by forming the 
spacer sections 120 A and 120B like the aforementioned example 3. 
[0037] 

[Other Example(s)] It is possible for there to be a gestalt of much operations in this invention, and to change to Oshi based on the 
above indication. For example, the following is also contained. 

(1) Although the capacity for adjustment was formed by inserting a ceramic green sheet by the electrode pattern, you may make it 
form adjustment capacity by the chip capacitor in the aforementioned example. 

[0038] (2) You may change the configuration of the resin section or the spacer section suitably if needed. For example, in an 
example 3 or an example 4, when acquiring the property as a circulator, it is necessary to prepare a side electrode also about 
electrode pattern 62C. What is necessary is just to prepare the spacer section prepared in parallel in the aforementioned example 
as one method in the shape of a KO character. However, if an electrode pattern is taken about on a laminated circuit board, it can 
respond by preparing a side electrode in either of the spacer sections 120A and 120B. 

[0039] (3) Material, the manufacture method, etc. of each part are arbitrary, and the well-known method may be used. Also 
neither about an electrode nor the pattern of a conductor, it is limited to the aforementioned example at all. 
[0040] (4) Although this invention was applied to the non-reciprocal circuit element of the type which uses one magnet for 
perpendicular magnetic field impression in the aforementioned example, it is applicable also like the thing of the type used two. 
For example, in the examples 1 and 2, a magnet is formed in resin circles. In the examples 3 and 4, a magnet is formed between a 
shielding case and a RF ferrite, and the thickness of the spacer section is set up in consideration of magnetic thickness. 



[Translation done.] 
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